RRM proteins interacting with the cap region of topoisomerase I.
RNA recognition motif (RRM) domains bind both nucleic acids and proteins. Several proteins that contain two closely spaced RRM domains were previously found in protein complexes formed by the cap region of human topoisomerase I, a nuclear enzyme responsible for DNA relaxation or phosphorylation of SR splicing proteins. To obtain molecular insight into specific interactions between the RRM proteins and the cap region of topo I we examined their binary interactions using the yeast two-hybrid system. The interactions were established for hnRNP A1, p54(nrb) and SF2/ASF, but not for hnRNP L or HuR. To identify the amino acid pattern responsible for binding, experimental mutagenesis was employed and computational modelling of these processes was carried out. These studies revealed that two RRM domains and six residues of the consensus sequence are required for the binding to the cap region. On the basis of the above data, a structural model for the hnRNP A1-topoisomerase I complex was proposed. The main component of the hnRNP A1 binding site is a hydrophobic pocket on the beta-surface of the first RRM domain, similar to that described for Y14 protein interacting with Mago. We demonstrated that the interaction between RRM domains and the cap region was important for the kinase reaction catalyzed by topoisomerase I. Together with the previously described inhibitory effect of RRM domains of SF2/ASF on DNA cleavage, the above suggests that the binding of RRM proteins could regulate the activity of topoisomerase I.